Introduction
Cannabis is the most commonly used illicit narcotic substance in the world (1) (2) (3) (4) . It is a generic term used to denote several psychoactive substances generated from the plant Cannabis sativa (5) . In accordance with the Single Convention on Narcotic Drugs, 1961, cannabis is defined as "the flowering or fruiting tops of the cannabis plant from which the resin has not been extracted, by whatever name they may be designated" (6) . It is the dry, greenish-gray mixture of leaves and flowers of cannabis that exists in three main forms: herbal cannabis or marijuana that originates from the dried leaves and flowering tops; cannabis resin -made by compression of the plant and it is known as hashish, and cannabis oil, mixtures that are the result of distillation or extraction of the active plant ingredients (5, 7) .
Marijuana can be used in different ways such as hand-rolled cigarettes called joints, or many use pipes or marijuana cigars (7, 8) . The main psychoactive chemical in marijuana, responsible for most of the psychoactive effects, is delta-9-tetrahydrocannabinol (THC) (9, 10) . Besides THC, the plant also contains more than 400 other chemicals and more than 60 metabolic compounds chemically related to THC, with no psychoactive effects, called cannabinoids (10) .
Smoking marijuana usually starts during adolescence. The beginning of adolescence is linked with the physiological onset of puberty, and ends when the adolescent assumes the identity and behavior of an adult (11) . The World Health Organization (WHO) identifies adolescence as the period that occurs from ages 10 to19 years, and it is roughly divided into three stages: early adolescence, middle adolescence and late adolescence (12) . This period is characterized by significant physical, emotional and intellectual changes, with changes in social roles, relationships and expectations (13) .
Earlier studies showed that marijuana use among a general population of adolescents was a relatively common occurrence (14) , and that marijuana use almost always precedes use of other illicit substances, such as cocaine, methamphetamine, hallucinogens, heroin and morphine (15) . Adolescents who smoke marijuana suffer adverse health effects with psychosocial and physical consequences, such as poor family relationships, financial problems, education interruption, delinquent behavior, promiscuity, unplanned pregnancy, sexually transmitted diseases, poor sleep quality, memory loss and attention deficits (16) . Marijuana addiction is similar to the addiction caused by other narcotics, and occurs in 14-17% of adolescents who consume it (2, 8) . The influence of peers who use marijuana has been identified as one of the important risk factors associated with the onset of cannabis use (17) . Several studies have shown that adolescents who use drugs often socialize with friends who also use drugs, and adolescents who do not take drugs are significantly less likely to have friends who use drugs (18) (19) (20) . If they socialize with friends who use drugs and have a dominant role in society, then this could trigger their more frequent use of drugs (17) (18) (19) (20) . Perceptions about marijuana use show that it is more frequently smoked by males, who consume it longer and with more intensity, while females are less likely to use marijuana, and the consequences of its use are harmful for females health (21) . Nowadays, marijuana can be found everywhere from cities to rural neighborhoods. The studies so far have generally confirmed equal access regardless of the place of residence (22, 23) . According to WHO, about 147 million people or 2.5% of the world population consume marijuana, and the prevalence of cannabis use is growing much more quickly compared to other drugs (24) .
In many countries the use of marijuana is continuously rising, and it is most commonly used in Western and Central Africa, Western and Central Europe as well as in North America. Europe is still one of the largest markets of marijuana, although the intensity of use varies from country to country. It is most frequently used in Western and Central Europe (25) . The frequency of marijuana use is determined by public opinion, which is divided over the control and use of marijuana, and there are more and more people lobbying for liberalized marijuana access. Many countries have created a legal basis for decriminalization of marijuana and its use for medical purposes, which affects the frequency of consumption (10, 26) .
According to the European School Survey Project on Alcohol and Other Drugs (ESPAD) 2011 (25) , 16% of adolescents in the Member States reported having used marijuana at least once in their life, while in the United States (USA) around 35% of them had done so (19, 25, 27, 30) . In the Republic of Croatia (RC) 18% of respondents reported having used marijuana at least once in their life, while in the Republic of Serbia (RS) only 7% of respondents had done so. The studies researching the use of marijuana monitor use of marijuana in the previous 30 days, and the ESPAD research demonstrated that 7% of adolescents in the participating countries had used marijuana in the previous 30 days, while in the USA 18% of respondents had consumed cannabis in the previous 30 days; in RC 7% of respondents and 3% of the respondents in the RS had done so (25) .
In Bosnia and Herzegovina (BH) there are no aggregate data for the entire country, but there are data for the Republika Srpska, where 4% of the respondents had consumed marijuana at least once in their lives, while in the Federation of BH 8% of the respondents had consumed marijuana at least once in their lifetime. One percentage of the respondents from the Republika Srpska and 3% of the respondents from the Federation of BH had consumed cannabis in the previous 30 days (25) . However, this research did not include the Brčko District, a local unit of self-governance with special status, under the sovereignty of BH, located in the Northeastern part of BH, at the intersection of domestic and international routes linking East and West, and North and South.
The aim of this research was to determine the frequency of marijuana smoking among adolescents in Brčko District public schools, with particular regard to their gender, age and residence, as well as in relation to the rest of BH, RS and RC.
Subjects and methods

Area of research
The Brčko District (Figure 1 ) covers an area of 493.3 square kilometers. In 2011 it had 75,625 inhabitants with an average population density of 153 inhabitants per square kilometer, which represented a higher population density than some other areas in its vicinity. Of the total population, 24.2% were children and adolescents. In 2011, a total of 905 children were born in the area of the Brčko District, so the birth rate was 11.9‰, while the rate of natural increase was negative and amounted to 0.6‰ (27). 
Subjects
According to the plan, all ninth grade elementary school pupils were to be included in the research, plus all secondary school students in the Brčko District, which is 4,676 students in total. Of that number, 1,016 were ninth grade pupils from 12 elementary schools with subsidiary schools, and 3,660 students were from four high schools. The research encompassed 4,188 or 89.6% of all the students with average 15.6 years.
Methods
The research was designed as a cross-sectional study and was conducted by means of an ESPAD questionnaire (25) adapted to this research and translated into the official languages of BH. The questionnaire was created and published by a group of experts from the European Monitoring Centre for Drugs and Drug Addiction (EMCDDA) and the Pompidou Group, which was founded by the Council of Europe in order to enable comparison and analysis of the results of cigarette and narcotics consumption surveys in different countries. The questionnaire contained 45 questions, divided into appropriate thematic units. The questionnaire prepared for this research was used to gather demographics for all adolescents.
After prior approval had been granted by school principals, the research was conducted during the 2011-2012 school year, from 20 October to 28 November 2011, in one school year. The students filled out the questionnaires by themselves, following an explanation given by a person specially trained for completing the questionnaire. The person supervising the test helped the students to fill out the questionnaire, explaining the questions, but did not influence the final answer. After completing the questionnaire, the students put them in envelopes, that were sealed and handed over to the person supervising the process. The adolescents' responses to the following questions were used in this article: "Have you ever smoked marijuana? When was the first time you smoked marijuana? How many times have you smoked marijuana in the past 30 days?" and the frequency of smoking in relation to the Federation of BH, the RS, the RC and the RS was calculated. Smoking marijuana for the first time was analyzed in relation to the gender, age and place of residence (rural -urban) (29) of the adolescents.
Ethics statement
The respondents voluntarily agreed to fill out the questionnaires anonymously after being informed that the results would be used for scientific purposes. The questionnaire used in the study was taken from the scientific literature and was quoted in the references.
Statistical analysis
We presented the prevalence of individual responses to the questions asked in the questionnaire as absolute and relative numbers, and we displayed them in tables or graphs. Binomial or Pearson's chi-square test were applied for analyses of the impact of the students' age, gender and place of residence on the prevalence of marijuana consumption, and to compare that prevalence in the Brčko District with the prevalence in other parts of BH and neighboring countries. Statistical significance was confirmed at p<0.05. We used the statistical analysis software package SPSS 20 (SPSS Inc., Chicago, Illinois, USA) for data processing.
Results
Among 4,188 respondents who accessed the research, 4,084 filled out the data about gender, of which 2,013 (49.3%) were boys and 2,071 (50.7%) girls. When asked about smoking marijuana 115 (2.8%) of respondents did not answer and the frequency of marijuana smoking by gender was calculated from a sample of 3,969 respondents, of whom 1,950 (49.1%) were boys and 2,019 (50.9%) were girls. The answer to the ques-tion about smoking marijuana as regards the place of residence was not provided by 238 (5.7%) respondents, so the frequency of marijuana smoking among the students from rural and urban areas was calculated from a sample size of 3,950 respondents of which 54.9% (2,169) were from rural and 45.1% (1,781) from urban areas. Table 1 shows cannabis consumption among adolescents in the Brčko District by gender and place of residence.
The results showed that a statistically significant lower number of respondents had smoked marijuana in relation to those who had never smoked it [578 (14. Table 2 .
The correlation between age, gender and place of residence of all the respondents who reported that they had smoked marijuana and the first time of smoking mari- Of all the 578 respondents who answered "yes" to the question about smoking marijuana at all in their life, 41% of them (237:578) had smoked it 1-2 times. A minimum number of adolescents (5.5%) had smoked it 20 to 39 times, and 17% of adolescents more than 40 times.Respondents living in the villages had more often smoked 1-9 times in their lifetime compared to those from the city, who had smoked it between 10 and more than 40 times.
When asked about marijuana smoking in the previous 30 days, 6 .6% (256/3878) adolescents from the Brčko District answered "yes". According to the ESPAD research from 2011, 1% (31/3132) from the Republika Srpska, 6.1% (181/2966) from the Federation of BH, 7% (210/3002) from the RC and 3% (182/6084) from the RS gave the same answer. In the Brčko District, the respondents had used marijuana in a significantly higher percentage in the previous 30 days than the students from the Republika Srpska (p<0.001) and the RS (p<0.001). The differences between the Brčko District and the Federation of BH, and the RC were not statistically significant (p=0.382 and p=0.608).
Out of 256 respondents who had smoked in the previous 30 days, 115 respondents or 44.9%, had smoked one to two joints, 51 or Figure 2 The number of marijuana cigarettes that respondents had smoked on average in the previous 30 days. 19 .9% of the respondents had smoked 3-5 joints, 25 respondents or 9.8% 6-9 joints, 21 adolescents or 8.2% 10-19 joints, 8 respondents or 3.1% 20-39 times, and 36 or 14.1% of adolescents had smoked it more than 40 times in the previous month (Figure 2) .
Discussion
This research demonstrated that almost one in seven adolescents in the Brčko District (14.6%) had smoked at least one joint of marijuana in their lifetime, which confirms the high availability and usage of marijuana. Such a high percentage of respondents who had tried to smoke marijuana at least once in their life is distressing because these are young people in early adolescence, when marijuana smoking leads to addiction, causing long term health problems (30) . Comparing the data about marijuana smoking from this research with the data about their peers in other parts of BH (Federation of BH and Republika Srpska), and in the RC and the RS, we found that adolescents from the Brčko District smoked marijuana less frequently than their peers in the RC, while in relation to their peers from the RS, the Federation of BH and the Republika Srpska they did so much more frequently (25, 31) . In fact, in the Republika Srpska barely every twenty-fifth (4%) adolescent had tried to smoke marijuana, while in the Federation of BH and the RS almost every twelfth (8%) adolescent had done so (25) . Based on the research carried out by other authors, we learned that more than a third (35%) of adolescents in the USA had smoked marijuana at least once in their lives (19) , while in Europe, on average, one in six (16%) adolescents had tried it (25) . It is evident that when it comes to the prevalence of marijuana smoking, adolescents from the Brčko District are more similar to their peers from Europe and the USA than to their peers from other parts of BH, RC and the RS (19, 25, 26) . It is therefore necessary to clarify the reasons why the behavior of adolescents from the Brčko District resembles more the behavior of their peers from distant countries than the behavior of their peers from the region with whom they have frequent contact, share the same geographical area and have similar habits.
When it comes to the relationship between marijuana smoking and gender, we have shown that nearly one in five male adolescents and one in ten female adolescents have tried to use marijuana at least once in their life, which is in line with the results of global research showing that male adolescents smoke marijuana much more frequently than female adolescents (17, 25, 31) . In the Federation of BH, 12% of male adolescents and 4% of female adolescents had smoked marijuana, while in the Republika Srpska 6% of male and 3% of female adolescents had done so. As for the RC and the RS, the neighboring countries, research shows that male adolescents try to smoke marijuana more often compared to female adolescents. So, in the RC, 21% of male adolescents and 14% of female adolescents had smoked marijuana, while in the RS 9% of male and 4% of female adolescents had smoked marijuana (19, 25) . Research carried out in the USA showed that 38% of male adolescents and 31% of female adolescents had smoked marijuana at least once in their lifetime (19, 25) , while in Europe on average 19% of male and 14% of female adolescents had smoked it (25) . The figures illustrate the same trends, i.e. male adolescents smoke marijuana more often than female adolescents, but with different intensity in different countries. Research carried out in the USA and in Europe in the past several years showed that the difference in drug use between men and women is decreasing and it is expected that in the near future males and females will be equally as likely to use drugs (21, 30) . This research has proven to us that boys in the Brčko District are twice as likely to try smoking marijuana than girls. One of the reasons for such behavior may be found in studies that show that women are more prone to taking sedatives and narcoanalgetics, while men are more prone to taking other narcotics, including marijuana (21, 29, 32) . Based on this research, we are unable to draw a conclusion about the tendency toward marijuana smoking among male and female adolescents in the Brčko District, because this phenomenon was not the focus of research. It would be necessary to test this claim in future in order to confirm or refute research results that speak of male and female adolescents' preference for marijuana smoking. There are studies that describe the medicinal properties of marijuana that can be used for treatment of certain diseases, and that say that there is justification for the legalization of cannabis, but ultimately all studies come to one conclusion -cannabis has a harmful effect on health (26) . Due to the claims that marijuana has medicinal properties, and owing to the fact that it is supposedly less addictive than other narcotics, the tolerance threshold in adolescents for engaging in experimentation with marijuana is being lowered (16) . The disturbing fact is that every fifteenth adolescent in the Brčko District had smoked marijuana in the previous 30 days ( 25) , which is almost equal to the number of adolescents from the EU, RC and Federation of BH, while twice as many respondents from the Brčko District had smoked it in the previous thirty days compared to the RS, and six times more compared to their peers in the Republika Srpska. Active drug addicts were taken to be adolescents who had smoked marijuana in the previous thirty days. Half of them had smoked one to two joints, while one in four had smoked up to five joints of marijuana. One in seven respondents, who said they had used marijuana in the past month, had smoked a minimum of one joint per day on average. This intensity of marijuana smoking suggests that it has become an integral part of the everyday activities of adolescents, and that marijuana smoking is a matter of prestige and is not perceived as a vice or something they should avoid.
From the analysis of when the respondents use marijuana, we established that more than one fifth of school-aged adolescents who had ever smoked it, had done so before the age of thirteen. This number represents 1.5% of the respondents and is significantly higher than in the rest of BH and the RS, where 1% of the respondents had tried marijuana before the age of thirteen, while in RC 3% of them had, which represents the average of the members of the ESPAD group (25) . In the USA, this percentage rises to 15% (26) . Bearing in mind that we are talking about early adolescence, it is difficult to understand that such a large number of respondents had had the opportunity to obtain marijuana so early in their life and decided to smoke it.
One of the elements which could be seen as a reason for the existence of these drastic differences is the location of the District, which is topographically "nested" between the Republika Srpska and the Federation of BH. Also, it is situated on the border with the EU and it is autonomous in terms of other levels of government. Consequently, migration to and from the Brčko District is extensive. This location and its autonomy make it safe for dealers to trade in marijuana and place their "goods" not only on the market in the Brčko District and BH, but also on the markets of EU countries.
This research shows that respondents from the city are prone to use marijuana more often than those from villages. It shows that one in six respondents from the city had smoked marijuana, and that one in eight respondents from villages had done so. If any difference exists in relation to the place of residence and marijuana consumption, it has decreased and it is only a matter of time until the place of residence will be irrelevant with regard to marijuana consumption. This observation is supported by the fact that 13 year old respondents from the villages use marijuana much more frequently than their peers from the city. The claim that marijuana is finding its way to rural areas is thus affirmed. The higher intensity of marijuana smoking in rural areas could be the result of the imprecise definition of the term "village", since there are more and more rural areas which in certain circumstances are considered to be urban areas (22, 23, 33) . The difference in marijuana consumption could be explained by the fact that rural people are more conservative, less educated, stricter in raising their children, and poorer in comparison to those from the city.
The influence of peers and identification with their idols who tend to use marijuana may be the trigger for adolescents to try to smoke marijuana (18) . Social networking sites such as Facebook, Twitter, etc., and socializing with virtual friends and their peers who already use marijuana create more fertile ground for adolescents to engage in an "adventure" and to purchase and consume marijuana (34) . Likewise, through social networks and other media, adolescents very quickly obtain information about the trends in medical usage of marijuana and the process of its legalization in some countries of the world, which can create a distorted picture of the ingenuousness of narcotic substances (26) . The search for the best way to combat this scourge is aggravated by all this.
Research conducted in the USA shows that unstable families have a significant impact on the behavior of adolescents, especially single-parent households (33) . In such families, adolescents are much more likely to behave in a risky manner, and they consume drugs more often in comparison to those from two-parent families (35) . In families where the parents have built better family relations with their children and where the parents exercise subtle control of the adolescents' actions, risky behavior and consumption of narcotics rarely appear (36) . This problem was not the subject of this research, and it is necessary to design new research in order to research this phenomenon scientifically and to draw adequate conclusions.
Limitation of study
A weakness related to the research problem is the inability to check whether the respondents answered the questions truthfully. The research involved adolescents prone to turbulent emotional and social reactions that may affect their giving honest answers. One of the limiting factors was the insufficient involvement of school psychologists and teachers, who could have contributed to making respondents answer truthfully.
Conclusion
Every seventh respondent had tried smoking marijuana at least once in their lifetime, and every fifteenth respondent had smoked marijuana in the previous thirty days. Boys smoke marijuana much more frequently than girls, as do city boys compared to those from villages. Adolescents from the Brčko District had smoked marijuana in the previous thirty days more often than their peers from the RS and the Republika Srpska, and as much as their peers in the RC and the Federation of BH. On the whole, marijuana is easily available in the Brčko District, and its consumption is tolerated, which is an important public health problem. 
What is already known on this topic
